The present paper reviews the extensive work 
INTRODUCTION
The structure of materials is reflected in the properties exhibited by them. In scientific history, the understanding of the structure of materials has mainly been through studies of the properties. A priori, structure-based calculations of system properties have only met with limited success, these being restricted to specific compositional and temperature ranges. Thus, experimental measurements of the system properties have been getting increased importance in recent years. Thus, in order to have reliable simulation models for materials processes, reliability and compatibility between data used in databases need be established, which in turn, requires a deeper understanding of the relationships between the different properties.
The present paper attempts an elucidation of the inter-property correlations by linking up viscosities and thermodynamic properties.
RELATIONSHIP BETWEEN VISCOSITY AND THERMODYNAMICS
The parallelism between viscosities of binary metallic melts and the phase diagram has long been well known l\l. Traditional phase diagrams are essentially Δ G = ΔΗ -Τ • AS (I) the Gibbs energy of the system is likely to have a strong influence on the viscosities at a given temperature.
Since the reciprocal viscosity, fluidity, is a thermally activated phenomena, it would be logical to compare the Gibbs energy of a system to the Gibbs energy of activation for viscous flow, as both are energy terms.
The second term proposed by Born and Green /3/, that is, the term in the viscosity expression corresponding to thermal motion, can reasonably be expected to be related to the entropy of the system. 
where ηι and η 2 are the viscosities of the pure 
ESTIMATION OF ACTIVATION ENERGIES FOR VISCOUS FLOW FROM GIBBS ENERGIES OF MIXING OF METALLIC MELTS

Theoretical Approach
According to the absolute theory of reaction rates /I0/, the viscosity for Newtonian flow can be expressed by the following equation:
where ρ is the density of the melt, h the Planck's constant, Ν the Avogadro's number, Μ the molecular mass and AG* the Gibbs energy of activation per mole.
Eq. 4 is not expected to hold good for non-metallic melts. It is, however, important to remember that the Gibbs activation energy for viscous flow includes both the enthalpy as well as entropy contributions.
In the case of a multicomponent metallic melt, the activation energy for viscous flow, AG*, can be expressed as follows:
AG* = Σ Xj · AG*; + AG* mjx (5) where AG*, is the activation energy for viscous flow for 
where R is the gas constant in J · K" 1 · mol" 1 and Γ the temperature of the melt in Kelvin. Eq. 6 yields, upon integration, the following relationship:
Eq. 7 can be combined with Eq. 5 in order to compute the viscosities of binary metallic melts from the unary values with a knowledge of the Gibbs Energy of mixing for the system at relevant temperatures.
ESTIMATION OF ACTIVATION ENERGIES FOR VISCOUS FLOW FROM GIBBS ENERGIES OF MIXING FOR BINARY SILICATE MELTS
Thcorctical Approach
In the case of silicate melts, the highly polymerized silicate melts have high viscosities. As the basic oxides are added the silicate network breaks down and the viscosity decreases rapidly. In other words, in the case of ternary silicate melts the situation is more complicated due to the iconicity of the melts. As a result of this, the approach applied on metallic melts will have to be modified. However, in the case of the system FeOMnO -Si0 2 , the iso-viscosity /12/ and iso-activity /13/ contours show a striking similarity indicating the existence of a correlation.
In the case of silicate melts, the increasing polymerisation of the silicates with decreasing bascicity leads to an increase in the viscosity. 
Application of the Approach
The viscosities of a number of ternary silicate melts were computed on the basis of the above approach, and 
THERMODYNAMIC APPROACH TO VISCOUS FLOW
Since it has earlier been established that the viscous flow is related to the thermodynamic state of the system, the degrees of freedom that affect the integral molar
Gibbs energy of a system should even have an impact on the viscous flow of the liquid, which can also be considered as an integral molar property. The classical Maxwell's equation describing the change in the Gibbs energy is expressed as follows: dG = V dp -S dT + Σμ, dn,
Constant pressure, temperature and compositions are the two variables that could account for the variation of Gibbs energy of a system. Since the activation energy for viscous flow is related to the thermodynamic state of the system, it should be possible to analyze viscosity in terms of the same variables.
Darken's Excess Stabilities
If the energetics of viscous flow are analogous to the thermodynamic properties, the changes in Gibbs energies due to strong interactions between various species in the system should be reflected in viscosity as well. Darken /11/ has shown that the second derivative of the excess Gibbs energy of mixing with respect to composition in the case of a binary metallic system. 
Second Derivative of In η
The second derivative of In η with respect to composition has proven, for the system Ca0- Fe0-Si0 2 
System Mg0-Si0 2
In the case of the system Mg0-Si0 2 , the viscosity measurements have been carried out in a limited range, see 11 it is seen that the plot exhibits a peak corresponding to the composition MgSi0 3 , which is the metasilicate. 
Systems
SUMMARY
The thermodynamic approach to the description of viscosities has been found to be quite appropriate. The present description has led to the prediction of viscosities of binary and higher order metallic melts using the viscosities of one-component systems and the thermodynamics of mixing of the metallic melts. A similar approach in the case of ternary silicate melts was found to be an extremely powerful tool in predicting the ternary silicate viscosities.
The present work clearly indicates the usefulness of the thermodynamic approach in modelling the physical properties of high temperature melts.
